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ABSTRACT 
This paper explores the 'architectonic systems' that future research 
spaces will become. Building from McLuhan's conception that 
"we become what we behold" we propose that future research 
spaces will enrich the experiences of individual researchers and 
create new opportunities for sharing research and building 
communities. These research spaces will be graduated and 
granular; more or less material, abstract, private or public and 
transferable; and adaptable and responsive to the researcher and 
their context. 
The paper will identify and reason alternatives to the existing 
isolation of the researcher characteristic of Augmented Reality, 
and the displacement of the research artefact typical of the 
Internet of Things, instead providing opportunities to create and 
share spaces that emphasise the primacy of research material. The 
PATINA project will give individual researchers the opportunity 
to design their private, institutional and public research spaces; 
determine the spatial characteristics of the thresholds between 
their physical, digital and imagined environments; and provide the 
means to capture, record, replay and share their research in 
intuitive ways. Our paper explores the project's initial 
programmatic relationship conceived between the design of 
technologies and the design of research spaces. 
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1. INTRODUCTION 
We conceive of research spaces as holistic ‘architectonic systems’ 
rather than distinct physical, virtual or mental worlds. Building 
from McLuhan’s conception that “we become what we behold” 
we propose that future research spaces will enrich the experiences 
of individual researchers and create new opportunities for sharing 
research and building communities. As visceral beings, we make 
sense of the world through our embodied actions and experiences, 
our expressions of ideas, thoughts and imagination. Yet abstracted 
digital surrogates draw us away from the sensual and social 
practices of research, the patina and provenance of places and 
artefacts and the palimpsest of our intellectual histories. Though 
we are organised, diverted and sometimes overwhelmed by the 
residue of our digital systems, we are equally seduced by their 
potency and by the potential spatial and experiential 
transformations they suggest. 
In their research quest to assemble ‘new knowledge’ 
contemporary scholars are continually forced to navigate 
competing relational networks and ontologies of space. 
‘Ontologies of space’ in this context refers to the structural 
limitations of existing spaces, be they virtual, physical or 
imagined, which shape the way they are experienced. These 
structures may be technological, institutional, philosophical, 
psychological or even physiological. In this paper we outline the 
PATINA project, which will draw on conceptual and 
philosophical ideas from pre-modern history, rhetoric, 
architecture and spatial mnemonics to reinvest in the primacy of 
research experiences that are intellectual, corporeal and socialised. 
2. ARCHITECTONICS OF SPACE 
Patina will interrogate the ‘architectonics’ of contemporary 
research spaces, where the term architectonic refers to the 
perceived and inherent relationships between types of space, how 
structures of ideas and built environments organise people and 
objects, and not to the individual autonomy of any specific 
modality. Through this exploration we will rethink the existing 
perceptual and tangible barriers between types of research space 
and provide opportunities for individuals to intuitively access 
experiential and intellectual knowledge appropriate to their field. 
Histories of both our built and virtual environment are invariably 
epistemological, each epoch developing new forms and typologies 
such as the museum, library, university or indeed the web, that 
each support critical enquiry and the storage of knowledge and 
artefacts [17]. In turn these shape and inspire our behaviour. In 
order to review the relational (architectonic) structures of 
contemporary research spaces 
Design frameworks for configuring digital spaces, including early 
work by Eriksson [4] and the simple yet powerful models 
developed by Benford and Fahlén [2], have led to a significant 
literature on interfaces as places for users to share. Patina 
particularly expands on work by Dourish [3] and Robinson et al. 
[24] that examines the interrelationships between social praxis, 
space and place, and the work of Reeves et al [8] who highlight 
how interactions can be designed to extend to or exclude 
spectators in shared space. As our digital environments have 
become increasingly sophisticated, spaces for research that 
provide access to knowledge have become increasingly contested. 
Reviewing relational hierarchies of research space presents new 
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opportunities to re-examine our perceptions of these 
environments, not to undermine their objectives and properties 
but to advance dialogue, stimulate our imagination to evolve our 
built and virtual environments. Urban and cultural histories have 
demonstrated how by shifting spatial adjacencies, be they physical 
or virtual, we challenge conceptions of governance particularly 
when these are commodified, mediated and managed by 
technologies, institutions or corporations [1] 
2.1 Personal Technologies 
These research spaces will be graduated and granular; more or 
less material, abstract, private or public and transferable; and 
adaptable and responsive to the researcher and their context. 
Drawing on recent work exploring ‘seams’ between physical and 
digital interaction, Patina will design interfaces and infrastructures 
that invest personal control over physical, virtual and imagined 
research spaces and means of transition between them. The term 
‘seam’ was developed under the EPSRC-funded Equator IRC to 
differentiate designs which emphasised the socially accomplished 
character of mixed realities from earlier design strategies which 
created fixed technical divisions between physical and digital 
spaces. We will explore alternatives to the existing isolation of the 
researcher characteristic of Augmented Reality, and the 
displacement of the research artefact typical of the Internet of 
Things, instead providing opportunities to create and share spaces 
that emphasise the primacy of research material. 
Our approach is in this sense diametric to the ‘Internet of Things’ 
that is premised on tagging to enhance computational efficiency of 
object recognition. We prioritise the personal, controlled sharing 
of both interwoven provenance/process, in ways that contrast with 
the idea that individual ‘Augmented Reality’ virtualising 
experiences might be tailored to create hidden, subjective and 
divergent experiences. Patina aligns more closely with 
contemporary work on wearable systems such as Maes’s ‘Sixth 
Sense’ [5] that support simultaneous gestural interaction and 
projection over the object field in ways that remain within the 
control of the individual and do not require object standardisation 
or alteration. 
2.2 Action and Provenance 
We will draw closely together the interactions, applications and 
distributed infrastructures necessary to create a system that is able 
to support personal and shared research events and narratives. We 
will need to design both front-end interactive technologies and 
back-end services. While our design will draw strongly on the 
developing conceptual foundations of the team, we have designed 
a multi-tier architecture to loosely represent an appropriate 
technical approach. The researcher must remain in control of their 
research environment so we will not build technologies which are 
embedded in the physical environment, all technologies will be 
carried or worn by the researcher. The competing benefits of 
privacy and collaboration in research lead us to propose a range of 
interaction techniques that fuse together a variety of modalities for 
input (audio, image processing, gesture) and output (tactile, 
auditory, projection) around artefacts of interest that are viewed or 
held. We will explore how these partial and fused inputs and 
outputs can simultaneously balance various demands on the 
interface: to emphasise rather than detract from local artefacts and 
physical environments of interest; to support sharing and 
publishing of interactions over space and time but under the 
presumption of privacy and personal control; to explore how to 
best design changing mappings from modality to meaning 
depending on privacy and publication requirements in research 
settings; and to provide cues about possible linked data or historic 
narratives of interaction around artefacts without detracting from 
their central role in the research process. The relationships 
between input and output are mediated by a distributed 
infrastructure which records these various modalities as 
provenance data, and then replays into live research situations. 
We distinguish two facets of provenance [7] 
1. The provenance of an artefact up to the point it is brought into 
the person’s research space. This is the traditional ‘context’ of 
context-awareness techniques – metadata that supports the 
artefact’s place in existing ontologies. This provenance is very 
useful, but we are not proposing to capture it ourselves in this 
project. We shall assume that it is provided for us by linked data 
sources accessible in the research environment. 
2. The provenance of the artefact as it is being physically 
discovered, used and shared in the research space (cf [3]). 
This provenance will be actively captured through interface 
technologies, recorded, matched and merged with further 
provenance and linked data sources to be re-presented as 
interactive output. We assume that mobile/wearable devices have 
wireless Internet connectivity, and can gain access to services, 
hosted ‘on the cloud’. Institutions providing research 
environments will not need to host any of these services. Instead, 
the services are provided through a personal contract between the 
researcher and the service provider, ensuring that supporting 
cloud services will operate under appropriate privacy and 
ownership procedures specific to the individual. 
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